Abstract: Although a significant amount of empirical research makes linkages between natural amenities and developmental attributes within the context of rural change, there has yet to be forwarded a defensible, comprehensive, and explanatory theoretical construct upon which to better understand the presence, use, and production of natural amenities within the context of development. Key unique attributes of natural amenity resources identify short-term issues of irreversibility, non-producibility, and nontradability. Given alternative temporal specification, however, our ability to manipulate, produce, and utilize natural amenities is obvious, albeit indirect. How does resource management affect the presence and quality of natural amenity resources? How compatible are amenity resources with jointly produced market-based natural resource outputs? How are natural amenities used to produce tourism? What is the relevant set of externalities involved in supplying natural amenity resources? Upon what theoretical basis do we develop public policy that acts to alter regional natural amenity resources? These are the key questions addressed in this manuscript that provide a theoretical basis for characterizing the supply of amenities and their use in affecting rural economic change. In developing a consistent and robust set of amenity supply concepts, we provide an interdisciplinary basis to substantiate a theory of the post-productivist countryside thus allowing a more complete understanding of amenity-based development phenomena.
I. Introduction
Natural resources continue to play an important role in defining the structure and viability of rural communities across North America. Historically, natural resources have provided location-specific advantages for communities at various stages of their development. In early stages, extractive industries (farming, forestry, mining, and fishing) utilized resources as physical raw materials for processed goods thus creating plentiful and relatively high-paying job opportunities. As communities mature developmentally, traditional dependencies have given way to alternative foundations.
In essence, many rural communities have experienced a paradigmatic shift in perceptions of what makes up a natural resource endowment and the manner in which natural resources are utilized.
Several forces have come together to fundamentally alter the manner in which natural resources act as engines of economic growth. With the exception of oil production, international competition has led resource extractive industries of the U.S.
to lose their price competitiveness in world commodity markets (Freudenburg 1992; Weber 1995; Pulver 1995; Glaston and Baehler 1995) . Also, economic restructuring of the American economy toward a service base has significantly tempered the importance of physical raw materials inputs for production of manufactured goods (Bluestone and Harrison 1982; Chevan and Stokes 2000) . Finally, environmental awareness and political activism of urban audiences have provided strong criticism of extractive production practices by emphasizing adverse environmental impacts, threats to biodiversity and sustainability, and global environmental change (Castle 1993; Buttel 1995) .
These regional resource and development issues have forced a reexamination of the uses and management of natural resources; particularly publicly owned land-based resources such as forests and water resources. Since the late 1960s, natural resource management has broadened its focus to embrace non-extractive environmentally sensitive land management practices that reflect broader non-market values (Floyd 2002; Macie and Hermansen 2002; Hays 1998; Power 1996) . Natural amenity-rich communities have become aware that natural resources provide not only a source of physical raw material commodities but can also serve as a source of recreational use that provides a backdrop for tourism development and "new-age" rural economic development (Isserman 2000; Green 2001 ).
Rural communities across the United States have been experiencing dramatic demographic, social and economic transformations. Many rural regions have experienced demographic change and population growth due to in-migration of predominantly urban residents who are leaving the city for the countryside. Today, fewer communities are dependent upon traditional resource-based rural industries, such as mining, agriculture, or timber production (see Cook and Mizer 1994 , Halfacree and Boyle 1998 , Johnson and Fuguitt 2000 , Krannich and Zollinger 1997 , Marcouiller and Green 2000 , Power 1996 . In place of traditional resource extraction, new forms of development involving recreation, tourism, retirement migration, footloose professional services, and other activities linked to natural resource amenities have evolved. Areas experiencing such changes and population growth are often characterized by their high resource amenity values, meaning that they are rich in scenic and recreation qualities such as mountains, forests, warm climates, and/or proximity to water.
Demographers and other social scientists theorize that several factors are at work in this migratory trend, including:
• The increased importance of non-market locational and migration factors for individuals and firms, including environmental factors and other amenities;
• A more diverse employment structure that exists in suburban and rural counties, including less emphasis on resource extraction;
• Diminution of economic space: Innovations and improvements in transportation and communication that has diminished the "friction of distance," thereby giving firms and individuals more locational flexibility;
• American's preferences for living and working in low-density frontier settings.
A particularly important trend found in these migration patterns has been substantial population growth, fueled by in-migration, into areas and places that are rich in scenic and recreational amenities (Beale and Johnson 1998 , Brown et al. 1997 , Frentz et al. 2004 , Frey and Johnson 1998 , Johnson and Fuguitt 2000 , McGranahan 1999 , Nelson 1992 , Nelson and Dueker 1990 , Nord and Cromartie 1997 Rudzitis 1999 , Schwarzweller 1979 . For most new residents, primary reasons for migrating to these areas include environmental quality, scenery, outdoor recreation opportunities, frontier living, and a generally slower pace of life (Cromartie 1998 , Davis et al. 1994 , Beyers and Nelson 2000 , Rudzitis 1999 , Rudzitis and Johansen 1991 , Schwarzweller 1979 .
Conceptually, natural amenities are clearly thought to provide an integral component of recreation, tourism, amenity migration, and retirement development (Fredrick 1993; Keith and Fawson 1995; Jakus et al. 1995; Keith et al. 1996; Marcouiller 1997; McDonough et al. 1999) . They provide the substantive but latent primary factor input into tourism industry output (Marcouiller 1998) . As a quality-of-life factor, they are believed to play a critical role in human migration and firm location decisions (Beyers and Lindahl 1996; Beyers and Nelson 2000; Graves 1979 Graves , 1980 Graves , 1983 Gottlieb 1994 ). Rudzitis and Johansen (1991) were among the first to suggest that the presence of wilderness and large expanses of open space were an important reason why people moved to or lived in remote rural counties.
Empirical analysis of exurban growth in the western United States has found that not only is population growth linked to natural amenities, but so to is economic restructuring and economic well-being (see Shumway and Otterstrom 2001, Smutny 2002) . The economies of amenity rich counties are shifting away from dependence upon resource extraction to service and high-technology-based economies. For example, Shumway and Otterstrom (2001) found that counties rich in natural amenities experienced dramatic increases in employment in a broad range of service sub-sectors, such as health care, personal services, recreation and entertainment but also export oriented product and professional services. In addition, those migrating to amenity rich counties tended to have higher incomes and brought with them new skills, resources and sometimes employment opportunities as they established new businesses.
Counties with the lowest population growth, lowest median incomes, lowest income of in-migrant residents, and lowest level of job growth were those remaining dependent upon farming.
There is a growing empirical literature on the regional economic consequences of amenity-based development. Early studies examined the effects of amenities on migration, housing location decision, and individual welfare. Graves (1979 Graves ( , 1980 Graves ( , 1983 and Knapp and Graves (1989) found that location-specific amenities such as climate were significant in explaining population migration. Porell (1982) showed that both economic and amenity factors were important determinants of migration. Roback (1982, 1988) found that while improving the quality of life, amenity variables might lower wages and increase housing rents. Hoehn et al. (1987) found statistical differences in housing prices and wages due to location-specific amenities. Deller and Tsai (1999) , building on the work of Blanchflower and Oswald (1996) argued that amenity variables can influence levels of local unemployment. The early studies, however, employed climate, crime, or congestion, but lacked a focus on natural resource amenities.
Empirical studies suggest that natural amenities impact regional economies through aggregate measures of economic performance such as population growth, income growth, employment growth, and housing development. Assessing the developmental aspects of amenity-led regional change, however, requires a more thorough focus on alternative measures of economic performance such as income distribution and spatial organization (Marcouiller, Kim, and Deller 2004) . In some cases population growth and local economic restructuring has lead to higher income inequality and has raised concerns about housing affordability and general economic dislocation for many long-time residents (ibid; Beyers and Nelson 2000 , Shumway and Otterstrom 2001 , Smutny 2002 . Results suggest mixed amenity-based associations; namely that different amenity types affect growth and development in different ways.
Thus, not only are people and economic resources concentrating in amenity rich areas in comparison to other rural areas, amenity regions are experiencing economic growth and structural economic change. Rural areas in the mountain West are dividing into high amenity and high income counties and less favored areas (Shumway and Otterstrom 2001) . Similarly, Smutny (2002) found that growth in Idaho counties was closely associated with natural amenity endowments and was largely due to not only tourism but also high technology capital investment. Smutny (2002) suggests that with advances in telecommunication and transportation infrastructure, technological capital is highly mobile and increasingly locates to what were once remote, amenity rich areas of the country. Beyers and Lindahl (1996) found similar patterns in rural areas across the United States where rural producer firms (such as computer programmers, investment advisors and managing consultants) are expanding rapidly in amenity rich rural areas. Owners of these firms explicitly identify environmental quality and quality of life in their decisions to relocate home and business to rural settings.
Thus, natural amenities are linked not only to recreation and tourism but to the migration of individuals and firms across a broad spectrum of the service sector. A strategy to manage for and produce amenities may have economic benefits beyond increased numbers of tourists and recreational homeowners but also involve other parts of the service sector. Contemporary resource management practice and rural development planning increasingly emphasize the integration of raw material production with non-market-based recreational and amenity values.
The natural amenity driven rural development linkage has much for academics to discuss, conceptualize, and discover. In the realm of economics, one area that remains relatively unexplored is the conceptual basis for provision of amenities and their role in development. While empirical relationships between natural amenities and economic growth exist, there is a dearth of thinking with respect to the microeconomics of joint production and "additivity" with respect to non-market natural amenity inputs. 1 For example, while widely reported to be an industry, the tourism phenomenon lacks a defendable and integrative production function that provides the basis for contemporary supply assessments with multi-product raw material outputs.
How compatible are amenity resources with jointly produced market-based natural resource outputs and how are natural amenities used to produce tourism? What is the relevant set of externalities involved in supplying natural amenity resources?
Furthermore, how can we characterize the regional economic "production" influence of retirement migration, high technology capital shifts, or the impending impact of telecommunication and telecommuting on structural community economic change?
In the realm of resource management, a related set of questions has to do with how amenities themselves are produced. Are we satisfied with the notion that natural amenities serve as a static "endowment" or are there dynamic aspects that allow us to consider tacit actions, management strategies, and/or public policies that act to "produce" natural amenities? While great effort is expended to understand the physical and biological aspects of natural resource production (e.g. agronomy, silviculture, and geologic/hydrologic engineering), characteristics related to its simple recognition as an amenity resource are left wanting. In addition to being a central issue of resource management, this question provides the basis for analysis of the role amenities play in development. Specifically, how does resource management affect the presence and quality of natural amenity resources? Upon what theoretical basis do we develop public policy that acts to alter regional natural amenity resources?
These unanswered questions provide the basis for concepts discussed in this manuscript which is organized into four subsequent sections. First, we outline the temporal context needed to address natural resources as amenities. The next section provides a critique of phenomenological characteristics commonly associated with natural amenities. We follow this with a discussion of a conceptual approach for amenity production theory. We conclude with a discussion of general theoretical limitations, public policy implications, and further research needs.
II. The temporal aspect of amenities
Natural resources such as forests, prairies, lakes, and rivers --indeed, much of the American landscape --has been transformed from its original natural state to its present condition by human activity. Until recently, this activity of transformation was driven first by subsistence and then by market-based production of tangible commodities for consumption with primary motivating factors centered on the generation of income. What exists today in terms of a community's natural resource endowment is largely the product of what's left-over from previous productive activities. 2 Amenity values build on this current natural resource base and exist as a demand component of latter, more mature stages of economic development. These values, driven largely by changing demands and affluence, can be stimulated by efforts to conserve natural resource endowments, conscious planning to develop recreational sites, and attempts to capture perceptions through marketing. Furthermore, our future value for amenities is equally dynamic and can be expected to continue to change over time. What we value today as an amenity, we valued differently yesterday and we can expect to value differently tomorrow.
The dynamic nature of amenities can be linked to several developmental attributes. Over time, infrastructure has allowed us to become much more mobile.
Furthermore, time has allowed us to progress into more mature economic conditions that shift the relative importance of natural resource dependence away from use of natural resources as physical production inputs (raw materials) to more of an amenity basis. These changing natural resource dependencies follow the accumulation of wealth and disposable income and represent a progression in developmental stages (Mäler 1998 ).
Examples of this transition can be found throughout both rural and urban North America. Take, for instance, the Lake States forests of Minnesota, Wisconsin, and Michigan. During the late 1800's and early 1900's, the vast majority of these forests were harvested with little consideration for amenity uses, ecosystem function, or future value. The harvested timber was processed and sold to build the great Midwestern cities of Minneapolis, Milwaukee, Chicago, Detroit, Kansas City, and St. Louis. Lands once rich in virgin forests were wholly cutover and residually burned with the most productive sites converted to agricultural production. 3 The use value of these forests in early stages of economic development was easily measured in production-oriented price-quantity terms (volume of timber multiplied by market-determined price).
At the time, amenity values held for these forests were, at best, modest relative to the direct use values associate with trees for timber. At worst, the amenity value of these forests was nonexistent. Today, however, there has been a dramatic shift in value types and joint productive processes. Although a vibrant wood products industry remains and continues to draw on significant timber volumes from second and third growth forests, the indirect use values of forested landscapes (a jointly produced output) now supports a vibrant tourism industry and second home economy that dominates many communities throughout this region. Also, these forest-based amenity values now play a significant role in determining how forest management practices are applied to forested lands. Managers can no longer afford to manage for sole outputs like timber and are increasingly forced to recognize tradeoffs associated with a multiproduct joint process of generating outputs. This natural landscape exists today in a highly transformed state originally driven by production-oriented human activities.
In addition to the stage of economic development, transitions to consumption of natural amenities often require an initial input of some productive factor that allows an awareness of the resource. There is a temporal aspect to these inputs that relate to the use of resources as a production input. For instance, the development of infrastructure (highways) for travel to amenity-rich regions and recreational site developments that facilitate amenity resource use play important roles in determining overall amenity value. Without infrastructure, the amenity's overall economic value is diminished as few people are aware of and decide to utilize amenity-based resources. 4 A continued public investment in infrastructure serves both the purpose of production (access to markets and raw materials) and amenity access.
Characteristics of amenities
Amenities are unique from other regional factors of production. Their uniqueness can be summarized along four basic lines that represent fundamental characteristics of amenities (Green 2001; Power 1988 Power , 1996 . These include the notion that amenities tend to be (1) non-producible, (2) irreversible, (3) subject to high income elasticity of demand, and (4) regionally non-tradeable. Each of these will be discussed and critiqued in-turn.
Non-producibility
Amenities, particularly natural amenities, are difficult to produce. The supply of natural amenities tends to be restricted in an absolute sense. It is very difficult to recreate events that lead to natural amenity change in the short-term. Thus, it is typically not feasible to produce natural amenities. Attempts to produce natural amenities are often limited to gradual, or incremental, transformations of the existing resource endowment.
This said, there are mechanisms that can be used to increase the regional capture of amenity values. For example, resource management practices that are sensitive to the effects of resource use on amenity values have the opportunity to affect amenity outcomes. Further, amenities are in effect produced with the creation of public parks, forests and other forms of open space. For example, the growth of gateway communities adjacent to National Parks and other public lands is directly attributed to the presence of the neighboring park (Howe, McMahon and Propst 1997; Rothman 2000; Marcouiller, Olsen, and Prey 2002) . In the case of Cape Cod National Seashore, the designation of the Seashore has lead to increased population growth and second home development precisely because of the guarantee of a preserved amenity, or the parlance of this paper, a produced amenity (Kornblum 2000) . Growth and development in turn require more planning and management to preserve the amenity values. Kornblum In a similar manner, the literature is replete with examples documenting higher property values for lands adjacent to public lands in both rural and urban settings. A premium has been created by the public provision of an amenity, a guaranteed amenity, in the form of protected open space, in perpetuity (Klase and Guries 1999; Irwin 2002; Jackson 1985; Kim and Johnson 2002; Wu et al. 2004 ). In addition, as previously discussed, public investments in infrastructure allow regions to more fully utilize natural amenities. Public and private expenditures to develop recreational facilities and the forward-linked hospitality sector (retail and service sector businesses that cater to visitors) can also serve the purpose of more fully utilizing regional amenity endowments.
Irreversibility
Changes in natural systems occur over relatively long time frames; best measured in decades and centuries rather than months or years. Consequences of natural resource management decisions are difficult to ameliorate in the short-term. For example, a forest that experiences clear-felling will take several decades to re-grow to a point of comparable size and density where the characteristics important to amenity value are restored. Minerals mined from the ground are, in effect, nonrenewable within any reasonable human-based time frame. This said, attempts to reverse amenitydiminishing resource decisions in the short-term are possible but often at very high costs. An example would be mine reclamation, a common approach to restoring the function of land for ecosystem and/or amenity uses. This type of remediation is a costly endeavor and clearly identifies the short-term irreversible nature of amenities with respect to resource management decisions.
The level of irreversibility in natural resource decisions depends on the temporal aspects of resource renewability and the ability to commit rehabilitation effort and cost.
Certainly, different types of natural resources can rejuvenate themselves at varying rates. We can generalize about the temporal spectrum of renewability. In general, those natural resources relying on geomorphology (plate tectonics, volcanism, soil building, etc) as a regenerating mechanism are extremely slow. Here, we can talk about temporal frames measured in millennia or longer. On the other hand, those natural resources that rely on biomorphology (tree growth, wildlife production, prairie restoration, etc.) rejuvenate relatively fast. Temporal units here are on the order of decades or centuries. Human-created development of amenities would be the fastest, but, again the most costly.
However, it should be pointed out that many currently perceived natural amenity-rich areas, particularly in the South and Eastern regions of the United States were once heavily logged, cultivated or mined within a generation. The environmental historian Matlack notes that there is very little forestland in the entire eastern portion of the U.S. that has not been influenced in some way by human use (Matlack 1997) . As noted earlier, the Northwoods of Wisconsin, Michigan and Minnesota were virtually cleared for timber and in turn farmed during the late 19 th and early 20 th centuries.
Largely through the combination of tax reversion and subsequent federal and state management interventions and policies, such as county forests and shoreline zoning, the region is now valued for its forests, lakes and other amenities. A similar story is told by environmental historian Richard White in his history of land use and settlement of Island County, Washington (White 1980) . Island County, which had been largely cleared by logging and for agriculture, has transitioned to become an area largely dependent upon tourism and second home developments. A number of local efforts helped lead to the transition, including the establishment of parks and reforestation efforts (White 1980) .
High income elasticity of demand
Does the consumption of natural resources for amenity value depend on the relative wealth (or income) of individuals who make up the demand base? In other words, are amenity values representative of luxury goods? These questions would raise important public policy issues of both efficiency and equity. It is generally assumed that amenities can be characterized by income elasticities of demand (the percentage change in the quantity demanded of a good in response to a one percent change in income) that are greater than unity (McFadden & Leonard 1992) . Empirical research has confirmed this theoretical basis. 5 Thus, the demand for environmental goods as amenities increases more rapidly as income increases.
If demand for amenities is positively and strongly correlated with income level, then equity issues becomes important. From an equity perspective, arguments that focus on distributive aspects associated with tradeoffs are compelling. Given appropriate safeguards against environmental degradation, is it fair to tradeoff production of extractive marketed commodities that generate income to local residents regardless of income level for amenity-based outputs that are non-marketed? These non-marketed outputs disproportionately provide benefits to people of higher incomes who often reside outside of the local community. Indeed, the questions of "who benefits" and "who pays" is needed to extend aggregate cost-benefit analysis into a distributional realm. This said, introducing tradeoffs without a more critical assessment is naïve. There is a growing literature that identifies compatibility of alternative land use as a primary empirical research target (Clawson 1974; VanKooten 1993 ). The literature suggests that different land uses will have varying levels of inter-use compatibility and the nature of management practice can have a significant effect on the outcome of land use tradeoffs.
Non-tradeability
Much like land itself, natural amenities exist as fixed assets of regions. For our purposes, this is primarily important from the standpoint of the mobility of amenities as a primary factor input. This notion of amenities as a primary factor input is a supply component of a region's production capability. Amenities as fixed regional assets cannot be traded among regions. A consumer's amenity value is linked to the region in which the amenities lie. Unlike capital or labor resources, a community is isolated from the amenity inputs of other regions but is in direct competition with other regions for people attracted to similar types of amenity resources. What exists in terms of regional amenity value can be considered fixed in the short-term. This supply characteristic of immobility holds for amenities as regional factors of production.
This immobility aspect of amenities is a supply characteristic. It breaks down as we consider demand characteristics of amenities. Certainly, one way a region can enhance use of its amenity assets is through marketing itself to the outside world; or through affecting demand from the outside for regional amenity-based assets. In a similar fashion to non-amenity natural resource outputs (such as agricultural commodities or timber products), the level of demand for amenities can, and often is, affected through marketing to individuals and firms beyond the boundaries (or outside) of the region. Thus, we can view amenity demand in a similar fashion to commodities and raise the specter of natural amenities as export-based (or basic) goods. The trades that take place with amenities are now in the form of traveler demands, demands for recreational housing, as well as the demands by migrants and owners of small firms who are seeking out areas richly endowed with natural amenities. It is important to note, though, that it is the demand for the amenity that is affected through trade, not the supply of the amenity.
While we recognize that a generalized approach to amenities rests on irreversibility, non-producibility, high income elasticity of demand, and nontradeability, our critique has pointed out obvious flaws in this traditional thinking. In particular, given progressive management and public policy interaction, it would be logical to assume that each of these characteristics is highly malleable. What is lacking is a conceptual perspective that provides us a robust and easily replicated basis upon which to forecast, understand, and address the supply of amenities. In essence, our problem is to develop a defensible theory of amenity production. In developing a consistent and robust set of amenity supply concepts, we provide an interdisciplinary basis to substantiate a theory of the post-productivist countryside thus allowing a more complete understanding of the amenity-based development phenomena.
Outline of a theoretical basis
There has been a growing literature that makes a connection among environmental resources (e.g. forests, water resources, etc.), their management, and the presence of activities that utilize amenity resources. Many have written about the linkages between environmental resources and tourism (c.f. Pleuramon 1992; Mlinari 1985; Weaver 1991). We face, however, a dearth of usable economic generalizations that allow us to make linkages between environmental costs and benefits resulting from alternative environmental resource management regimes and the productive processes reliant on amenity resources. For ease of discussion, let us consider the situation that exists in amenity-rich regions between the natural amenity resources, outdoor recreation, and the set of nature-based tourism-sensitive firms and migratory outcomes that are increasingly dominant within these economic structures.
In an effort to conceptualize this linkage more specifically, one would need to focus on alternative management regimes and develop a set of tradeoffs that provide the basis for tourism experience. With reference to amenity production, this set of public and private good tradeoffs is outlined in Figure 1. [ Figure 1 about here] Natural resources located in remote rural areas are often managed for multiple uses: traditional market-based extraction (e.g., agricultural, mineral, and/or silvicultural production) and non-market amenity uses (e.g., recreation). Within a policy context, particularly in environmental policy, these multiple uses have traditionally been presented as mutually exclusive: one cannot enjoy a recreational experience in a forest if it has been harvested. Under traditional management regimes this black-and-white depiction may have held true. But today, if we view the application of natural resource management as lying along a spectrum that varies from intensive (e.g. fencerow to fencerow agriculture, open-pit mining, short rotation silviculture for fiber production) to extensive (e.g. agro-forestry/community supported agriculture, highly regulated mining, longer rotation silviculture), we realize there to be differential combinations of market and non-market outputs. If we assume that the "output" from the resource is multi-dimensional we can model a trade-off between output levels across alternative management regimes. In essence, we can approach management from the standpoint of variable economic additivity.
The two-dimensional output stream can be characterized in terms of private (i.e., market) and public (i.e., non-market) goods. Under intensive single product management regimes the resource is used in the more extractive sense of commodity production (e.g. managing stands of trees to maximize fiber production). Output of the resource here is relatively easy to measure: the price of the commodity (corn) times the volume of the commodity harvested (yield of corn). Our traditional approach to modeling the economic impact of alternative resource management regimes has been to identify biological productive potentials for use as exogenous shocks to a static system. This approach, however, ignores the fact that there are public good (non-market) benefits flowing from the natural resource (as depicted in Figure 1 by the area below the diagonal line). These nature-based public goods provide the linkage to the production of recreational experiences (the tourism product).
Theoretical and Empirical Complexities
By explicitly recognizing the public good aspect of the resource, we see that a number of modeling problems become apparent. These difficulties can be summarized as including (1) the size of the box, (2) the base value of the public good under extreme intensive use (i.e., the value of the intercept on the Y-axis), (3) the shape of the top of the box, and (4) the amount of regionally exported public good (the level of the public good that is consumed locally versus that which is used by in-coming tourists and/or migrants).
Perhaps the biggest challenge is estimating the dollar value of the public good flowing from natural resources. In other words, if the market-determined dollar value of the harvested timber resource is known, what then is the non-market value of a stand of trees for recreational purposes? The generalized form of this question has been one of the primary research problems undertaken by resource economists during the past 50 years. Methods developed include (1) revealed preference models (hedonic pricing and travel cost) and (2) stated preference models (contingent valuation). While a complete review of these methods is beyond the aim of this paper, there does exist a large body of research to draw upon (Bennett 1996; Bostedt and Mattsson 1995; Willis 1990) . Unfortunately, while these methods can be complex and rigorous, there is little to suggest that the final estimated value of the non-market good will be robust across alternative methods used or regionalized in a comparable manner to use-driven market goods.
The second empirical problem is that of estimating the value of the non-market good under the most intensive resource management regimes. In Figure 1 , it is explicitly assumed that there will always be some non-zero public goods value of the amenity resource. One could reasonable argue that immediately following a clearfelling operation, there is zero recreational value to the forest resource. In other words, in this case there is no positive intercept on the Y-axis. Today, however, silvicultural techniques have been applied that not only represent intensive timber production but also retain high levels of growing stock. For example, the Menominee Nation of Native Americans in Northern Wisconsin has adopted "legacy forest" silvicultural practices in which only trees of a certain diameter are selectively removed. The dollar value of the harvests are high as the largest trees comprise the highest value commodity and resultant price structure. Trees below some age/size threshold are left in place to continue growing. The Menominees represent an excellent example of how a forest can be intensively managed without sacrificing public goods values. In this type of intensive forest management, the intercept on the Y-axis would be significantly above zero.
The third issue is the shape of the top of the box. Given a square representation we assume that the sum of market and non-market values of the forest resource is fixed across all forest management regimes. Implicit in this assumption are two primary issues. The first reflects fixed prices with respect to market and non-market goods.
Although internally consistent, recent evidence suggests that market and non-market prices fluctuate significantly. Casual observations of local price behavior in areas where national forests have shifted from one management regime to another suggest that prices are very sensitive to harvesting policy. Simple supply and demand theory predicts that as more forested land is removed from harvest, the supply of timber drops and prices increase. As increased acreage has been placed aside in extensive management regimes, the reduced supply causes increases in timber prices that motivate accelerated rates of harvesting on private forest lands. More difficult to track is the change in "willingness-to-pay" for a recreational experience as management regimes change. Currently, these recreational experiences exist as common-pool benefits and are thus non-priced to the recreating public. Certainly, tourism sector businesses in the region are currently not charged for recreational experiences requiring extensive management regimes. Ultimately, it is these experiences that provide a basis for tourism business receipts yet extensive management regimes create significant opportunity costs for owners of forest land.
The second issue with a square top is the assumption of neutral compatibility and its theoretical counterpart, constant additivity. Land use compatibility can range from complementary and supplementary to competitive and antagonistic. The manner in which alternative uses interact is summarized in Figure 2 . Complementarity reflects decreasing marginal rates of substitution between alternative land uses. In essence, complementarity reflects the notion that one land use acts to stimulate the production of another land use. If the provision and market benefits (physical commodities) is complementary with production of non-market benefits (amenities), then the top of the box will expand in a non-linear fashion.
Neutral compatibility is reflective of supplementarity which is graphically presented in Figure 3 . In essence, supplementary land uses exist when one land use does not impact (either positively or negatively) the other. The square top of the box shown in Figure 1 reflects supplementarity of producing physical commodities and producing amenities.
Finally, strict competitive processes in land use can sometimes be considered antagonistic. Basically, antagonistic land use exists when any multi-product output completely reduces another. The production of amenities and its coexistence with production of physical commodities is generally will vary on this spectrum of compatibility. With respect to Figure 1 , antagonistic multi-product land uses would cause the top of the box to contract in a non-linear fashion. Weitzman (1992) recognized how a multivariate system relates to individual functions. In this work, alternative forms of additivity were defined. In what is termed supra-additivity, complementarity in utility is defined as increasing returns to utility by combining uses. Sub-additivity, on the other hand, occurs when alternative uses are substitutes (competitive and/or antagonistic) and exist with decreasing returns to utility in their combination. 6 The fourth and final problem discussed here is the flow of non-market benefits that originate from the regional natural resource. Clearly, local residents benefit from the resource-driven public goods derived local quality-of-life. Many residents elect to live in these rural amenity-rich regions because they enjoy living in close proximity to nature, open space, and the "unregulated frontier". Benefits to residents are significant but remain rather intangible. Tourism-sensitive businesses, on the other hand, are increasingly prevalent and profitable in amenity-rich communities. Non-resident travelers (tourists) visit these forested regions and spend considerable amounts of money in the local economy. Thus, relevant tourism production benefits would tend to be limited to the regional export-based portion of the public goods associated with environmental resource management.
Fundamental to this set of arguments is the simple notion that tourism-sensitive firms in natural-amenity-rich regions benefit from the quality and quantity of environmental resources present in the region. These amenities are created or heavily influenced through natural resource management and exist as positive externalities of the resource base. For example, in natural-amenity-rich regions the output of tourism goods and services relies on the forests, bucolic agricultural landscapes, lakes, and publicly provided recreational opportunities present in the region. It is unlikely that people travel to these regions solely due to the presence of excellent restaurants or uniquely wonderful hotel beds (even though they may indeed exist!). Rather, it is the natural amenity base available in the region that provides the basis for tourism sector output.
A Theoretical Basis to Policy
Managing for amenity qualities is a public policy choice that is no different from managing for timber or agricultural production. It is perhaps a rather dramatic shift in management priorities, but one that has broad support. For example, study after study has shown that the public increasingly values forests for wildland and amenity values rather than for production of timber and pulp. American society values its forests for recreation, habitat for wildlife, scenic vistas and protection of streams and water (Mather, 2002; Rudzitis and Johansen, 1991; Shindler et al., 1993; Tarrant and Cordell, 2002; Tarrant et al., 2003) . Similarly, studies of private forestland owners consistently find that owners value their lands for the natural setting of the forest, the natural beauty of the forest and the related recreation opportunities (see Birch, 1996; Bliss et al., 1997; Bourke and Luloff, 1994; Brunson et al., 1996; Campbell and Kittredge, 1996) . When forests are managed for wood products, the public clearly prefers non-traditional management practices such as group-selection cuts and retention of older trees for wildlife purposes over traditional management practices such as clear-felling (Bliss 2000, Brunson and Shelby 1992) .
But beyond public preferences and support, there is reason to believe that managing for amenities is sound rural economic development policy. As our review of the literature has demonstrated, natural amenities are clearly thought to provide an integral component of recreation, tourism, and retirement development (Fredrick 1993; Keith and Fawson 1995; Jakus et al. 1995; Keith et al. 1996; Marcouiller 1997; McDonough et al. 1999) . They provide the substantive but latent primary factor input into tourism industry output (Marcouiller 1998) . As a quality-of-life factor, they also are believed to play a critical role in human migration and firm location decisions (Beyers and Lindahl 1996; Beyers and Nelson 2000; Graves 1979 Graves , 1980 Graves , 1983 Gottlieb 1994 ).
Thus, natural amenities are tied not only to recreation and tourism but to the migration of individuals and firms across a broad spectrum of the service sector. A strategy to manage for and produce amenities may have economic benefits beyond increased numbers of tourists and recreational homeowners but also involve other parts of the service sector.
Our development focus deals with the interactions between two key natural resource utilization regimes; that of commodity production and amenity production.
Both regimes provide value added opportunities and represent equally important directions of natural resource use. More importantly, however, both also rely upon the health, productivity, and management of the same basic set of land resources -the natural resource base.
Our intent was to highlight compatibility as a key element for management input. Indeed, we firmly believe that there are more compatibilities among multiproduct natural resource uses than incompatibilities. This runs counter to much of the traditional thought, both among academics and policymakers. The key to more integrative solutions lies within both parochial ideologies. Those who view timber as predominant need to realize the simple reality of human-centered forest management that is sensitive to more than just timber production. Conversely, proponents of nature-based tourism need to realize and internalize the dynamic nature of forest growth, the benefits of scientifically sound silvicultural techniques, and the need to interpret the "working" forest resource. Open communication and dialogue as to the implementation of these suggestions is required and remains a critical future planning need.
We realize that people and households in rural resource-dependent and amenityrich regions have traditionally relied upon the natural resource base for economic sustenance through physical commodity production. Indeed, it is this level of economic dependence that, in large part, helps us understand why people view the natural resource from such disparate positions and ideologies.
Summary, Conclusions, and Policy/Planning Implications
Historian Samuel Hays, among others (i.e. Power 1996) , suggested that the desire for amenities and environmental quality represents a fundamental shift in values reflective of the general desire for an improved quality of life. Hays argued that this was largely due to rising standards of living, higher levels of education and generation shifts (Hays 1987) . With the rising standard of living, the environment becomes less valued as a storehouse of extractive goods and commodities and more valued as a place to recreate, as a vista, or as a wilderness preserve. Geographers Halfacree and Boyle (1998) argued that for the predominantly urban population migrating to the countryside, the rural represents a haven of sanity and security away from the city. The rural countryside has become an idealized, nostalgic notion of how communities and social relations should be and what a landscape should look like. Thus, economic prosperity, improvements in infrastructure and geographic redistribution of employment provide urban residents to act upon cultural ideals and reside in a rural setting.
Many of the drivers behind community economic vibrancy are the result of nonmarketed goods and services. These take the form of both land-based natural amenities and publicly provided infrastructure. Important fundamental aspects that relate to both include characteristics of resource ownership (exclusivity) and the effects of additional use on utility of current users (rivalry). We formalized these concepts from the perspective of compatibility.
Amenities serve as important latent inputs to production in amenity-rich communities throughout America. They exist as latent inputs and present a complex mixture of market-based and non-market goods and services into the analysis of community economic development. Rapid change experienced within amenity-rich communities across America continues to point to the importance of amenities as key factors. This change is driven by the demands of short-term visitors, in-migrating newcomers, and long-term residents.
The latter two categories drive change through residential developments and individual decisions about locating living space in proximity to amenities. The economic, social, and environmental changes brought about by residential developments are typically not fully understood by decision-makers within affected communities. Although rapid residential development and its planning complexities have been recognized since the 1970s (ASPO 1976; Coppock 1977; Ploch 1978; Greason 1989) , unfettered growth has persisted throughout many rural American communities.
Several factors have contributed to this, including a general lack of planning resources, desperation for economic growth in hopes of alleviating persistent rural poverty, and a more conservative political environment.
If amenities are not recognized as a resource that can be managed and produced, they run the risk of being degraded. For as surely as soil can be degraded by poor farming practices, a beautiful scenic vista can be degraded by poor land use planning or poor forest management practices. As the rural planner Tom Daniels has noted "In the new knowledge economy, an area's quality of life translates into economic growth. Yet the places with the highest quality of life are always at risk of being 'loved to death' Economists have developed the concept of additivity to describe costs of producing joint outputs relative to producing each output individually as a way to understand multiproduct firms (Bailey and Freidlaender 1982) .
2 This said, we recognize the significant investment of public resources in management of public lands and the scarceness of the natural resources they contain.
3 Historically, forested lands were converted to agricultural production which experienced a checkered history in the Northwoods. Given marginal soil fertility levels and shorter growing seasons, many of these northern farms were unsuccessful and reverted back to forests. Interestingly, these more productive sites made up the bulk of instance, Kriström and Riera (1996) examined several European-based contingent valuation studies for the income elasticity of demand and found widely varying results. Indeed, many of the studies they examined suggested that income elasticity of demand was less than unity. 6 This can be functionally presented if we let F(x i , … x n ) be a systemwide production function defined to equal the sum of individual production functions [f i (x i , … x n )] across the system and f i 0 (x i ) is the production function of individual land use i. Alternative forms of additivity in the system are defined as follows: 
